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(57) Abstract: A microorganism characterized by producing a lipid constituted by unsaturated fatty acids and secreting outside the 
cells the thus produced lipid in the form of lipid balls having the lipid encapsulated therein; a method for screening this microor- 
ganism; a process for efficiently producing the lipid containing the unsaturated fatty acids by using this microorganism; lipid balls 
having the lipid containing the unsaturated fatty acids encapsulated therein; and foods, cosmetics and animal feeds containing these 
lipid balls. Artificially treated microorganisms or microorganisms collected from nature are grown in a solid medium and a strain 
forming lipid balls around its colonies is selected, and/or grown in a transparent liquid medium and a strain causing cloudiness in the 
culture medium is selected. The thus obtained microorganism is cultured and the lipid balls having the secreted lipid are separated 
from the culture medium followed by the separation and purification of the lipid. 
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*ilfii<0-S^ilo T^^>X-7^nV P vX h £fflmtct#£ £ t ft 

■e # £ o c n ti#j tf ^s&stc^ ^ fcs»tc tin h tit* ^ttKr- 

* v a — x * -9- v i3 a — X . 7jbh-X, > 7° > N ffl S . 

'J -tr □ — v > — h — ;ulf co — f& M (z ffl $ n T o -5 & to ft, 

^fhtfifflt-s^^, c n <i (3 ee £ n £ t> <o r*c± & i^o list 

LT(i^7* h il^jn^X. S^^+X. |£) * X . f3-*f Z SWi 
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CDig±tbJS»t±^^i^co*W «r* L/i i<> fcffi T? & n CftS icffl Eli ^ 
. 3lffl± — (Hie, KSSffi!tt 0 . 1-4 011%, » £ L < t± 1 - 2 

*ffiatf * £ *. X. %3%0£%S&ftDSC± o . 1-10 

11% , L < 14 0 . 1-6SM56 tU 2%3B£ft 

J8*SJKlittffl*-*»£1*U;:«fc 0S4*4«, 5-4 0t, »* b 
< Ci 2 0-3 Otil, £.tz 2 0-3 0 °CICT^ft LT»#£ii?I 

^SSMflfi®: ro^j&fi e Ji#-a- L»*:i £ *. tSttktf>pHi± 4 

-1 0. 5ft L<li5~9 i LTlgaiftSI, /W * 

T 7 9 iz <fc *»iBtiS«3ll±»««f*«:ff o . £Ji£pH£-5~ 
9$?£L<C±6-9. <fcO$fiL<l±7~9l3^-^ci: T-Sfl^'v 

« c *. ftSttiitt 2-3 0BB, » 

*L<t±5~2 0BKU J:0$if^L<{±5~l 5 B WfT 9 . 

ma LT^It^ i <h d J: 0 „ §6*) t -*-**t&fllKJ»lft, «iltf5. 
8. 11. 14- x-f 3ff l-7i>i (77 + F >S) .. 8. 11. 14- 
x-fnth 'Jx>i r - D 7 U > gf ) ,6. 9. 12- * 9 

9 71j b <) y& ( r - U y b >Sr) . 5. 8. 11. 14. 17- x>f a 
•9-^ > ? jr. 8. 11. 14. 17-x^f3ffh7i>S, 6, 9. 12 
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) 

. 15- t??f*f l>7X>8 (Xr7'J F>S) .9. 12, 15-;* 
A h (a- ';yU>&K4. 7. 10. 13, 16, 19- K 

+ (DHA ) , 8, ll-x-f 3tyx>t, 5. 8, 11- 

3t h 'J i>I (;-Hl) ©It^ffiltSCttt^S. 



ij >mcomit7\<.m. xh7-r**>s, ^ * -9- ^ * > ®u j*-??^* 
/Met urHflc^t^aj-r *fc«> N «»jB-r**£i&*«*3fc£s l& 

0 1-1 OilX . Jfi L<(±0. 5-1 01I« t-ife5. dtfi 
IRK £ *f -f icBfttrt RltKtiifiiSXti/h 
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#s r««/Mfio*«:Jii«-r * 0»j*tfiS/D#«t« ( 

TOMYRL-101) ^X^rvrn-^ - (TS-7) £^J3L, ft^jg-D 
iDSS 1 0 0 0 x g jji_h, jff i L < l± 1 500x g J^±T-^ i o # 

0%, SiL<li2 0-6 0%, iail±0~4 0%. * L < Ci 

1 0 — 3 0%. JJI K i± 2 0-1 0 0%. 5fiL<U 3 0-8 0 % 
fctt*. L^Ltt**«=», :nbll, MfiH. flB K <B ffl tt * J8K 

14 & ^ . * tz „ 'HI® (c 14 7K 55- & a 4 n -5 J#-& & * c £ 14 % 0 hTj t- 

*3S»9l0>iiil»/Mfil4, jS&A* 3 ^ 0. 2~10jLim > $?£L<l4 

2 - 4 m T- . * 4> * * iwMfi© M # 4 Oym. £ L < C4 1 0 

#8ift!t (TOMYRL-101) ;W >/d-? - (TS-7) Z mm L . ft* 
&'bftnafiE 1 0 0 0 x g i^_h. ffiKttl 500Xg &.±T°fa 1 

o #ihk ii'fr-r « ctiao r M/hflS £#g|-r <£> ;itft-u. 
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fcfTfc* *. 01* Lfcifcfft/ha&fr 

tmmiz Lrnsfe-r^, c t*?* ^as/has*. 

„ ^ * -9" > , / 9 y — ;u . :x ? y — ;U . ? □ □ * A , v ? n n y 
? > . 5 & ^ - -r ;H? S: ffi ^ ■& £ £ T- £ . X^y-il'tESi 
— -r^co^SJSda-f^DD*^^- * 9 J — i\<- 7KCD — g^co^^ 

* ta in be m * # *r -r -s m n # f# h n & . 

-LIE CO J; o Lr»t>nfcflSH"tH3t±. ^ IS ffl BB 8)5 « # . h 'J 7* 
i; -tr 'J K ^ 7 * X 7 7 f y ^ 3 U > . 7 * X 7 r ^ ;U J- 9 J — ;U 
7; > . 7 * X 7 t ^ ^ ;H" S >- h — ^tj, £ lZ%g-g LtzttMX'&tE 
LTl^„ L T fj§ H 14 . 7 'J t 'J K (MJJ^'Jt'J v 7* U -te 
K . ty^U-tU K ) „ 'J >JB«, SbJSSx SAB K , X 7- o - ^ 
x. x 7" ;u & if * £> t*J52 £ ft . Hi K <P &> 7 ') 'J K 14 5 0-1 0 0 % 
, »±L<(i7 0~l 0 0%. 'J > KK 14 0 ~ 5 0 96 , » * L < C4 
0-3 0 %. flgJWK tiiltXfD-jl/XXfJU^b*T0~ 
30%. £ L < 14 0 ~ 1 5 96 *^ t> * . *fcJSKti0>MJ7''J-fe 
'J K (4 5 0-1 0 0%. »iL<(±7 0~1 0 0 % & £ . 
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/&<k LTIi, iftttefl** 7 0 - 1 0 0 fiM%. ttttEKA* 0-30 

a»%-e& o , *ttBBKros>i«»-p* * r 'J 7 y -fe 'J k nmn^p 

7 0 - 9 9 at*%^**. * IS SlflBJ»II<D^m tiffin* 

£»i&KK*f lt i oii%^±, l < c± 2 o~i o o mm% 

„ <fcD$?£L<(±4 0-1 0 0 li%t'*5. ifc77 + K>lro 
<a r y jr y -b y K ^ © £ |g JIfi Sg tc *f L -f £ fij li . 1 0 fiM%l^± 
, *f i L < ti 1 5-1 0 011%, i^»H<:i3 5-8 Oil 
% T- £> & „ L #> L & ri* £ . ^SIBBtit^^r-fiUvffilSroS-rsja 

^>S'J^c±^m^bijt-s> o , fc ti g s icait-r <s> £ t § 

fl-^&Bffi* f$iP # 7 A ? a ^ p ») 

^t£fQB§JD5K£ a *8BH^ t> . ^ £ « S§ AS If £ £ It + Z> iz t± 
, S-&llSJiSK**^{ia^lfiflSitiX-r^©tt«"e. Hit at- J: i). 

fljicf, R^WJna. JP # « & , * ^ a ? a ^ P ^ 7 * -mu 

StLTlsi), froffllCM LT C4 «r *J IE t± 0>J*.t£, A 
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£ ftJ (S 5: S & t » T- (2 ft <-> . 

»-c*-3fcj*»«r^*ft^*ta, a » * in * 3. t *«nr 

, J: 0 mg.iz'n ft A. Z <fc "9 (3 ft £ . JAM &#tf ft S0>J £ Lt« 

£ fcei-*--* 'y*?a>#*i4ffi«:S't>3S».fta» x -ruroHHB* 
a, '< 9 -^0?68i ia D n, ? -y *-3?co;!JDXB#(C?£fig £ fa*. -i. flQX 

llT-^tilb/^, 0>J*tf* MSfcM, »5fc. Sift. 

RM. M9U ¥L»Su ->ay?\ K 'J v 7 *J 3¥ 0> in X Jg 

*%fyl(i> HSfe#iJ l- f®^ £ n£ & © T"(ift (,->. 

Hfifeffll 1 . Mortierella alpina I F08568CO fg f&m lz J; -5 '& ?g /J^flS 

tAf -fxU7 • T f ( Mortierel la alpina ) I F08568 £ Cz 

apekS^iStt! (0. 2% NaNO,. 0.1K K 2 HP0. » 0. 05» MgSO, • 7H 2 0. 
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0. 0596 KC [ . 0. 0196 FeS0 4 ■ 7H 2 0. 396 v i - ? n - X „ 296S3^ pH 
6. 0) 300 ml JttAI^ 7 > b JKlcfflK L . 2 jUSk 28'C T-ig* 
U:. 

^1X7 > h)ffi(cTween80 $-2 ffito A. fc«S7jc50 ml £ 
#D * T <fc < 0 . 4 fi<Z># — -tf-tr-agJflLfc. C cojgfp £ 2 [el^Oil 
L, M£8000 x gT'1053-rail-Q Lfc. C CO J: ■? (3 LTfl fcnfcBS 
i^^OmM Tris/maleate MSr^fS ( pH 7.5) T- 1 x lOVml iz % J: 

»£ttfclB?Bfifcl.0iil ic, lOOmM Tr i s/ma 1 eateliSj mm ( pH7. 
5 ) 0.5 ml 2: AO*, NTG i««.(N - >^;u-N'--hn-N - - h 
a V ^ T — V > 5 mg / B£ -f =fr > 7K 1 ml ) 500 ju 1 £ to A. T , 28t 
T-lSftffi ■< > * i ^— h b T^g&S £*fe L „ 1096 Na 2 S 2 0 3 5:3 
mliD*T. Sfi5^?r5500 x gT- 10#H»'D L > r±F5^9 (S*«H4< 

ftfcBS^) £$B7K3 mlT-ft^L. 5500 x gT- 10# ffljtiQtt , 
ftlRtti;:SSB#*:;&n*.TNTG titzf&T-mffim tLfc. 

NTG Ml^nfcja?lSS(i, 10" 3 ~ lO-'ilJgtc^f? L . GY«5E 
7 V - h ( 196 a — X % 0. 5J6P«i* X . 0. 00596 MJ h > (Trit 
on) X-100 . 1.5J63S55, pH6. 0 ) iz miGLtz. 28tT-iS*L. n a 

ft-5 CDlctt L 4-lHlW ^tlfc^St*li =i a — *<?t^/Jxfla (Lipi 
d bal I) r-Sbnt^fc. 

ifc^-e, aBBnc»|*«fift (4»^;l/3-X % 196PS^*X pH6.0) 
4ml SrK»««cAn, 120 t: T?20#Hia:K U fcSK ± f £ T- f# £> n 
M^2r-a^HtiB L. 28tT-2 B RflMigS L- t - ^ . #iftf± 

1 9 



WO 01/12780 PCT/JPOO/05425 

8S£«JS? a-7 h 7 -f - (TLC ) i:A OBKdffSff'sfc. ^ 
#> ?§ 14 -ft L /c "7" U — h (Merck 5554. 200 x 200 x 0.25mm. silica 
gel 60F-254. aluminium sheet ) tc +r > 7' )l> £ a > h n — ;u ('J 
>B§K , h- 'J 7" U -b IJ K , fliflSgn ^Mffi L . n - ^4- -9" > : v J. 

: 1^^ = 80 : 20 : 2 ( V/V/V ) T- H3 L . 'J V =E 

ij^t/S ( io« r/t^fvlx;;- ;ugf » ) tyu u > 

(0.01« A ') >80K T-fe h VjgK.) S:f6fe*ll-ttffl Lfc. *J 
„ rur/COUTIi. itS ( 366 nm) ©I»>(ITt''<> KB 

:HT, ffilX;Fffifflil311)!FB£4ftJ£llgR&lfc£-4-« hU/'Jt'J K 

• 7 ^ f + SAM224 1 FERM BP-7272&l>'SAM2242 3000{@ 0> a a .=. 



jgjjfeffl] 2 . a^'hBSfrM&?H;:5H;g-3~-g>BMortierel la alpina SAM 
224l^a^7 OiStfeTtga L^^-g-CD, gfo?nc£HfK3 ft 

iS«*A. B. C. D, E. F^iX^'tlA ml $:t*^«tc An. 120 t T*20 
^PbI&M L/C, Hfife^J 1 t-'df^^f -c J. U 7 • 7 IV b'-^SAM2241 ( 
FERM BP-7272) tftiC-fi^SlliL, 28X: T-2 B IBK -t©»12 
tT-J BMtBfttfFSLfc. Mil i: J; 0 Mfo tMi&lzftftl L 

fc. »«s>nfca«s-*5?nK»« (i6. 5««*) ian, 

tz'\k^ t&it* ^ b > 1 iU ? y -;u-JtggE ( 10% ) 2 ml Sr An 
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•^ + -9-V4 ml, 7K1 m 1 £ #D T , 2 iHltttHL-, 

fc*J, y =f- IH X t- ;MbB#(C ftSGPqS £ L T 0. 2 mg/ml 05n-^7"^ 
■f*>lE (17:0) «-1.0 mljDA, GLC ©li8IJt«fc 0)!SJi6ig05S««: 



JgFiftA ym-X 1. OX 

K*HP0, 0.3 

MgSO, • 7H 2 0 0.02 

'J ^ V h > 1. 5 

NaCI 0.2 

P#i*X 0.1 
PH 7.0 

9 

JgfiftB *° V 1. 0% 

+ X 0.5 

iffx + x 0. 1 

NaCI 0.5 
PH 7. 0 

5.0% 

'J^7'h > 0. 5 

KH 2 P04 0.2 

K z HP0< 0.1 

MgSO, - 7H 2 0 0. 02 

X 0. 1 

PH 6.5 
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igift D 7 )V =3 — 7, 

mm x 

±giteE(MRS iSFtfs) ?'n^-X 

P3.x* X 

K 2 HP0, 

? i > g£ - T > ^ — ^ A 
MgSO. • 7H,0 
MnSO, • 7H 2 0 
Tween 80 

PH 6. 5 

n^m^si i est. 
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2. OX 
1.0 
1. 0 
2.0« 
1. 0 

0. 5 

1. 0 
0. 2 
0. 5 
0. 2 
0.02 
0.02 

0. 1 

1. 0% 
0. 5 
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16:0 


18:0 


18:1 
(n-9) 


18:2 
(n-6) 


18:3 
(n-6) 


DGLA 


AA 


(Dm 


igitkA 


14 


8 


20 


11 


4 


4 


31 


8 




15 


6 


28 


16 


9 




26 




tgifeC 


17 


14 


13 


10 


3 


2 


37 


4 




14 


9 


23 


9 


5 


2 


31 


7 


ISift E 


16 


3 


30 


11 


7 


2 


27 


4 


JStfjF 


15 


5 


23 


10 


5 


3 


32 


7 



16:0. >1 ; 18:0. Xf7'J >S; 18: 1 (n-9) . * 

U-f >R : 18:2 (n-6). 'J 18:3 (n-6). 7 - l J y U 

V K : DGLA. v * t - r - U 7 l/>l ; AA. T 7 * K > II 



^;H3 -x»fi*M*0)J8'&(4O. 18. 0.6 mg. 7" ;l/ 3 - X «g A<2%0> 
J*-&U0. 53. 0.96 mg . SOU 3 X «K **5*£> (4 2. 1 1 mg i 
0 . StS^^/c 0©77* K>»tt±, r;b=i — X«ffian»<Z>*§-& 
(4 0.05. 0. 15 mg . ^ ;U 3 - X ig Jg ?M 2«(Z> (4 0. 1 1 . 0.19 mg . 
r;i/3 — X«S *<5%OJ§ ^(4 0.62 mg t tl o 0 

^St*SAM2242 ic^^T t HicOffifS] t7)gS^f# b n/c e 



3 . fomthMteMfotYlZ-ftmir £ BMort ierel la alpina SAM 
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43 3 T v 4- K Vgtoail 

r^a-X 2% , XS.9S'*9 1. 556 . KH,P0 4 0.396 % Na 2 S0, 0 
. 196 > MgCl, • 6H Z 0 0. 0596, CaCh • 2H 2 0 0. 0596, 0. 296 Sr 

a &±£tfe (A : pH 5. 0. B : pH 6. 0. C : pH 7. 0) 5L£ 10L v * - 
-7 r — * > A*i, 120 t X'30ftrHmW U fc„ SIM l t-tl/: 

)V r- -f i U 7 • 7JI/tt ( Mortierel la alpina ) SAM224 1 (FERM B 
P-7272) IS11.0 vvm . *gf*ffilt 24t "ClOB Ho JISl 

«»ttH6«:fToyS:. B St- 2. 096?" ^3-X, ig«2 B 

g Id 1 . 596 ?' ;u 3 - X „ ig*3. 4B S I- 1. 096 ?* ;u =i - X % ig«5. 6B 
g (c 0. 596 V )V 3 - X «• iD L tz . 

105 rx-2 B#me«f »t.nfcte«H#20ng*:* ypKins ( 

16. 5 mm 4> ) tc AH, 3?Sfe#J 2 t 11]*$ U: * * ^ X 7- ;U{t £ fr 1 tz 
o 1ml 2- * DRRV (16. 5 mm <6 ) l:An, Sti |ig f £ 

ft, Hfife^J 2 t|S|«ic * f ;uxxrJMt^ff^ fc. W^ntelEIRIlE 

„ a2(ct§*9 a§«77*F>iffl4IifcJ:y'l«$S,Tf. 
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312 g|9Slffl77+r/|tfiSl/tW$ 

M & 1*1 S ft <?> t"J (?4) 

igMA P H5.0 6. 4g/L(33. 2%) 0. 1 4g/L (37. 4%) 2.1 

J&iftB pH 6. 0 5. 8g/L(32. 4%) 0. 24g/L (34. 594) 4.0 

igifeC P H 7.0 3. 6g/L(29. 794) 0. 43g/L (30. 8X) 10.7 

ft 43, * -y :3|*J<7)3&^li£fl§JK®?lc£i6<S>T7* K v » 0> l!| •& £ 

jpfefflj 4 . a?g/J^fla^B^^tc5>?£--r^MMortierella alpina SAM 
2241fr'#i% L fcfft?fi/Miag>[lSfg#flr 

Hjte^J 3 r*m hntzm t& a, b. c x-mm. Lfc#«9 agotsftii: 

?K £ % ? □ ci * A / ? / — ^ / tK (1 : 2 :0.8 ) & (;: <fc & B 1 
ight-Dyer SiaOfclL, MWft I- $ ft tz r&ffa 'hfl& t> 

Lfc„ »£ftA:£BBKti, tfttHBH (MJ^Jt'JM <t 
ffittKK ('J vIR) £#A,T-ii *) . «di Lfc^KflfcSep-pak Si 
lica*— h'J-yv (Watersttgi) i:f t--/L, ? a □ ;b A ?g tfc 

f# <i 4a flg flSlE p« ^ i X ^ ;u ?r + i- 1 7 y - # X 7 n -? h 7 7 
-r -T-#*ft Lfc. h 'J 7' 'J -fc "J K i: -J >K H ©SB^-T * ^J»JK»0 
UtiLT, b y 7* 'J -tr 'J K <h 'J > HM K S'J * n ih L 7"c o , 

*iftA. b, c co h y 7 y -t y Ko^'iKMtc **J^ci % -E-ft-Pft 

95. 354. 97. 794. 96. 296 T- 
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\ 

fill' i&f&'^ife&mtett-lzfrW-t -S> gMortierella alpina SAM 
2241(7) 10 L 'W * 'J T 9 9 - J: -i>iS^i§g 
■l!7;7?7-f J^-2*?:^ILf; 1 OL'Wt'J??? - lc 

5 j| J&fetfiJ 1 T-ifct^f -f ib7 • 7JUft ( Mortie 

rella alpina ) SAM224 1 (FERM BP-7272) £ iifiigS L fc Bt* £ MB L 
T®miI#£fT ^> fc. SB J b ±^ ft* F*3 r;b3-X»flt*<3%»!!lO 
"T -g> <fc •? -fe 7 S -y 9 V 4 )U 9 — ZMVC 7 )13 - xmi&Z&tUl, 
fc. 2 Q 1 i: t ra«tct&«!F^ r^n- Xigjgtf 3 % if ftp "T -5- «fc *> ic 
•fe v 5 -y ? 7 ;u 9 — L'T :T;U 3 — Xj§?& £ }^*D t ft, 

0 0 0ml/BOiSST--tr J 7^-y^7-f;u^-*ai;-r3l«£6*JI-8S 
JD bfc. f Lt|i)6 0 Oml/B (»«a«XftLtt^J:^»Itt-r* 

) r- -t =y x y ? 7 4 ju 9 - * h t&m wi. & mm W (C & # £ij L /c „ -7 * 
, ?■ >i> ? - x<nfci)uMmi±m & & T 9 ju zi - xmmiz £ immLtz 

o 

i 0>tt««UI 1 0 0 fell: b f; o t , 77+F>8JtSLfcMJ 
r 'J * U Kfefil g / L #W LfciSife IK 0 ih 



l3^?£>-r •£> BMortierel la alpina SAM224 Hz «fc -5 ?jgj /h 

^;U3 -X lXJs«fc Vmm^* X W*£-tfJ8i& ( P H 6.0) 2 mldffi 
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Bizr&t tz li £ 2%-<% ML , 10 ml »x;H/>7^f-77Xa 
IzXti, 120 1C T?20»|HlffiBLfc. Hftgftl T*f!fct)i/f-rxU7 
• T^ft ( Mortierel la alpina ) SAM224 1 (FERM BP-7272) Sr 
l:-aiIHIL, Uv^7"a->i-*- (150 rpm ) lc «t 0 . 28t 

i?8 bwj»*la:. aaicfc oatsssriHiJRL, tt@£«fc%. a&*t- 

■infciJSi^ f ^XXT^Sr+t t7 IJ-tfX?D7 h 9' =7 7 ■< 

9. 12. I5-t??f* h Uxvl (a- A>\ ESttro 

IS)iSM^^fiK*B*0*M t ft 0 „ 6. 9. 12. 15- ^ 9 9 T i3 ^ V 
7X>1 (Xf7'J T/SS) . 8. 11. 14. 17-jl-Y Z2 -9- >r h7X> 
5. 8. 11. 14. 17- x-f^t^v^xvlHEI^n, ttftg/h 
IE if © SB K lw . 6. 9. 12. 15- tH?Af F7X>8 (X-xTU 
K>H) .8. 11. 14. 17-x-f ntf h7X>I. 5, 8. 11. 14. 
17- i-f a-tf-'O ? J. >I4«*nfn2.4, 3.3. 8. 196# £ *l T .fc 0 

. xs* 3 b ') 7 v ') vcDmf&mmm t ui^ni: 

. ,%H&CD5. 8. 11. 14. 17- -X.-Y =i -9-^ > 9 3- vgf-fM. 7. 10. 13 
. 16. 19- Kn-tf^ + tx-ziA^lClOiiSn, h ') 7 ') -tr U K 

i* SB 'hB& 5. 8. 11. 14. 17- i -f n if 'O ? a- > 4. 

7. 10. 13. 16. 19- K n-fr^*-9-jL>Kj&*8. 1. 12. 2«t*nto 

jgfrteffi 7 . Mortierella alpina SAM2241#g#?l- -5 
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f# tz ^ JV t- -c i b 7 • 7^t+ ( Mortierel la alpina ) SAM2241 CO 
flg^ jfcfcGY*^-/ U - r- (154^;U3-x. 0.5XB«:i.* X, 0.005« 
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